Ontology, an online database, to select and prioritize certain genes, employing a stratified false 42 discovery rate (sFDR) approach to investigate their associations with imaging phenotypes. sFDR has 43 the potential to increase power in genome wide association studies (GWAS), and is quickly gaining 
Introduction Box 1 Gene Ontology
Gene Ontology (http://geneontology.org/) is a publically available, free, ontology database that describes protein function (Ashburner et al., 2000) . Gene products -proteins -are classified and grouped in three main ontologies: cellular components (CC) where the protein is located within subcellular compartments, molecular functions (MF) indicates the specific function of the gene is carried out in normal conditions and biological processes (BP) which describes the processes a protein is involved in (e.g.: neurogenesis). The ontology follows a hierarchical order and there are defined relationships between the GO terms. In the ontology structure, terms at the top represent general or broad concepts, whereas terms near the bottom represent more detailed processes. Therefore if a term has terms subordinate to it, it is referred to as a 'parent' term. Similarly, if a term has other terms superior to it, then it is referred to as a 'child' term. Both manual and automatic annotations of proteins are available in the GO database. Automatic annotations are inferred from electronic annotations and are not manually reviewed by a curator. In manual annotations, a curator reviews primary articles to generate annotations, and each annotation is based on experimental data referenced to a PubMed ID. The documentation for manual curation can be found at http://geneontology.org/page/annotation, and an example of annotations created by the authors can be found in the Alzheimer's University of Toronto dataset at http://www.ebi.ac.uk/QuickGO/GAnnotation?source=Alzheimers_University_of_Toronto Quick GO (http://www.ebi.ac.uk/QuickGO/) is a web based tool used to extract data from the GO database. Cytoscape
Cytoscape is an open source software platform visualization tool used to integrate data into complex networks of molecular interaction and biological pathways ((Saito et al., 2012) , remove non-targeted GO terms. Figure 4 shows the final pruned data of the nervous system 150 development and synaptic transmission network.
151
The following criteria were used to select the child and parent GO terms.
152
a. When extracting the ontology of the OGO terms using Cytoscape, child terms are 153 automatically selected. Therefore, to simplify the ontology networks, child terms were 154 removed. Orange terms in Figure 3A represent extra child terms of the OGO terms, which are 155 not needed in the network. For example the GO term 'axonogenesis' has two child terms
156
'collateral sprouting' and 'peripheral nervous system neuron axonogenesis'. These are not 157 necessary because the genes from step 1 have not been associated with these GO terms.
158
( Figure 3A) 159 b. If more than one parent term is identified for an OGO term, then a common parent term,
160
which is shared by most of the OGO terms, is chosen. As an example, the term
161
'axonogenesis' has two parent terms, namely, 'neuron projection morphogenesis' and 'cell 162 morphogenesis involved in neuron differentiation'. In Figure 3B the term 'neuron projection box --because the child term will be more specific in terms of explaining how it is regulating 174 the parent term (eg. negative regulation of axonogenesis), Figure 3C .
176
Step 4: Quick GO was used to extract all the genes that are associated to the OGO terms (as 177 displayed in Figure 4 in green boxes) in the pruned "nervous system development and synaptic 178 transmission" network. SNPs from these genes were extracted from the ADNI1 dataset using a 
Genetic Data Quality Control

230
Quality control (QC) was performed on the ADNI 1 GWAS data (N=757) using PLINK (version 
Results
281
SNP Selection
282
Step 1: From the 21 loci identified in Lambert et al., (2013) in association with AD, 10 were already 283 known through previous GWAS and 11 novel loci were found (Table 1) . APP, PSEN1 and PSEN2
284
were also added to the gene list.
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Step 2: Common biological processes within the gene list were identified using GO. common BP domains associated with the 21 genes. In this study we focused on the "nervous system 292 development and synaptic transmission" network (Figure 4) , which included many genes from our 293 original list. The network can be broken down into sub-domains with key GO terms in the areas of 294 synaptic function, neuroanatomical structure development, and neurogenesis. For example, in the 295 domain "neuroanatomical structure development", myocyte-specific enhancer factor 2C (MEF2C)
296
has been associated with GO terms 'denate gyrus development' and 'nervous system development'.
298
Step 3: Cytoscape visualization of the nervous system synaptic transmission network is shown in Step 4: 
sFDR Results
338
In total there were 249,001 SNPs in our priority stratum and 5,457,557 SNPs in our non-priority Figure S1 and S2).
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Discussion
355
In contrast to existing approaches, our novel method provides a systematic integration framework for 
361
With no individual variants reaching genome-wide significance, we suspect a lack of statistical 362 power even while employing the sFDR framework. In the future, our method will be adapted and The process by which priority SNPs are selected for sFDR could be considered subjective and the supplementary text. In this example no pathways were identified, preventing us from pursuing 376 this avenue. This is likely due to a lack of power to identify relevant pathways.
378
Another area of active development relating to SNP selection revolves around growing and pruning 379 the network of terms utilized. Specifically, the GO terms in the "nervous system development and 
